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:su:mmary 

The majority of inland, lakes co^ntained within the 
Southwestern Region of the Ministry of the Enyironment are 
found in Grey and Bruce counties. These lakes are small ^ 
shallov/, hardwater lakes that are sensitive, primarily 
because of their size^ to influences that affect their water 
quality. Little change has been noticed, however in the 
productivity of these lakes as reflected thrO'Ugh long-term 
monitoring of v/ater clarity and phytoplankton from 19 7 2 to 
19 81. Intermittently, however, their sensitivity has been 
demonstrated through peaks ,in p,hytop lank toil growth which 
have resulted in documented blooms on twenty-five percent of 
the 28 lakes monitored. In addition, several lakes support 
extensive growths of rooted plants in the near shore areas 
Vv^hich have been a source of concern to users. Over the 
period of record, water quality has generally been good 
enough to support a variety of recreational uses. 



INTRQ'DUCTIO'N 

The monitoring of the inland lakes of Grey and 

Bruce counties began on a regular basis in 1972 with the 
sampling of two lakes. This quickly increased to eight 

lakes in 1973 and reached 13 lakes at the time of a 1977 

s 
publication . By 19 81 the sampling program had increased to 

include 28 lakes on a regular basis (Table 1) . 



a "En,richm,ent Status of Owen Sound Bay, Tobermoxy Harbour 
and Thirteen, Lakes in Grey and ,BruGe Counties 1975-,1976." 
Ontario' Ministry of the Environment. 
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Table 1. Inland lakes of Grey and Bruce counties monitored 
on a regular basis,, 



No 



Name 



1 


Arran 


1 


Bass 


1 


Seattle 


i 


Bells 


i 


B^erford 


i-^ 


Boat 


f 


Brewster 


i 


Bxitain 


f 


Cameron 


10 


Che s ley 


11 


Cyprus 


12 


Eugenia 


13 


Fxancis 


14 


Gillies 


15 


Gould 


16 


Irish 


17 


Isaac 


18 


McCul lough 


19 


McGill 


20 


Miller 


21 


Mountain. 


22 


Shephard 


23 


Shouldice 


24 


Silver 


25 


Sky 


26 


Spry 


27 


Wilcox 


28 


Williams 



Township^ County 

Arran Township, Bruce County 
Keppel Township^ Grey County 
Albemarle Township <r Bruce County 
Glenelg Township, Grey County 
Albemarle Townships Bruce County 
Amabel Township , Bxuce County 
Osprey Township, Grey County 
Lindsay Township, Bxuce County 
St. Edmunds Township, Bruce County 
Amabel Township, Bruce County 
St. Edmunds Township, Bruce County 
Artemesia Township, Grey County 
Keppel Township, Grey County 
Lindsay Township, Bruce County 
.Amabel Township, Bxuce County 
Artemesia Township, Grey County 
Albemarle Township, Bruce County 
Sullivan Township, Grey County 
Sydenham Township, Grey County 
Lindsay Township, Bruce County 
Keppel Township, Grey County 
Keppel Township, G,rey County 
Lindsay Township, Bruce County 
Amabel Township, Bruce County 
Albemarle Township, Bruce County 
Amabel Township, Bruce County 
Artemesia Township, Grey County 
HQ.l.land Township, Grey County 
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The main emphasis of the program was the 
mO'nitO'ring of plant productivity in the lakes over time» 
Changes in water quality as reflected by changes in plant 
productivity signal the need, for closer examination of a 
lake. Owing to a general uniformity O'f results indicating 
an absence of change in water quality over the ten year 
sampling period, the long-term monitoring program was 
temporarily stopped in 1981. It is the intention that lakes 
will be periodically re-sampled to see if the long-term, 
trend is changing. In addition to the long-term_ monitO'ring,,, 
fie,ld investigatio'ns are conducted as the need arises, 
usually in response tO' a, variety 0',f water quality concerns. 
Ihe program was conducted through the joint efforts of the 
North Grey-Sauble Valley Conservation Authorities and the 
O,ntario Ministry of the Environm,ent . The locatiO'ns of the 
la,kes are s,hown in Figure 1. 



METHODS 

The method used to document long-term water 
quality involved the surveillance of water clarity and plant 
(phytoplankton) productivity. Phytoplankton are 
free-floating microscopic plants (algae) that respond 
quickly to changes in v/ater quality through changes in types 
and numbers. To collect phytoplankton it is first necessary 
to measure the depth of light penetration (water clarity) 
using a Secchi disc. The disc, having a diameter of 20 
centimetres is divided into alternating black and white 
quadrants and is lowered into the water on a graduated line 
until the quadrants are no longer distinguishable. This 
depth is recorded and the disc is raised slowly until the 
quadrants are just distinguishable. This depth is also 
recorded and the average of the two readings is the Secchi 
disc depth (Figure 2) . The depth to which light can 
penetrate in sufficient intensity to stimulate phytoplankton 
growth (the euphotic zone) is approximately twice the Secchi 
disc depth. 
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P I i y r e 1, L o e a t i a n s, f regularly m o n i t O' r e d lakes 



- 5 - 



b s a r V e r 



The * S e c c li i Disc Depth* 

is obtained by averaging 
the depth at which a 20 cm 
black a n d white plate , 
lowered into the lake just 
disappears from view 
and the depth where it 
reappears a s i t is pulled u p. 



M-o at of the f r e e -- f I O' a t i n g algae 
are suspended in the if lu m i n a, t e d 

r e g i '0 n between the lake surface 
and 2 times the Secchi 

disc depth. 




Depth at which 
the disc reappears 

on the way up. 



Depth at which 

the disc disappears 
O'n the way down. 



Fig y re 2, The use of a Secchi disc to measure water clarity,. 



. t 
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Knowing the Secchi disc depth and consequently the 
depth to which algae can live (the eupho'tic zone) , samples 
were collected through this zone. Samples collected for 
chlorophyll a analysis (1972 to 1981) were preserved with 1 
ml of 0.5% magnesium carbonate while samples collected fox 
phytoplankton analysis (1977 to 1981) were preserved with 
Lugols iodine (7 drops) . All analyses were carried out at 
the Toronto laboratory of the Ministry O'f the Environment* 

In addition to measuring water clarity and plant 
productivity, lake water chemistry was also analysed. 
Oxygen and temperature readings were obtained from just 
below the surface and from, just off the bottom at the 
deepest spot in a lake using a Each kit. If a lake con- 
tained more than one basin then oxygen and temperature were 
evaluated in each basin. If it was determined that thermal 
stratification was occurring then an oxygen-temperature 
profile was completed and a water sample was collected for 
chemical analysis from, both the top and bottom waters. If a 
lake w,as homothermous then a single water sample was col- 
lected at mid-depth in the lake basin (s)* Sam,ples fo,r 
chemical analysis were collected over the three-year period 
from 1977 to 1979 to establish baseline water chemistry. 

All of the a foremen, tio'ned sampli,ngs were co^nducted 
app,rO'Ximately every two weeks from May thrO'Ug,h August. 



RESULTS AND CONCLUSIONS 

Results for annual average chlorophyll a 
conce,ntrations - Secchi disc depths and phytoplankton cell 

volumes are listed in tables 2 and 3 respectively. In 
addition y graphs displaying chlorophyll a - Secchi disc 
,relationships ^ histograms displaying phytoplankton cell 
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TABLE 2-., Annual average chlorophyll _a - Secchi disc results for 1978 to 1981. 



LAKE 



1978 



1979 



1980 



1981 





. 


Chi. a 


Secchi 
depth 


Chi. a 


Secchi 

depth 


Chi. a 


Secchi 
depth 


Chi. a 


Secchi 

depth 






(ug/l) 


(m) 


(ug/1) 


(m) 


(ug/1) 


(m) 


imm 


(m) 


1) 


Arran 


2,0 


2.2 


1.8 


2.2 


2.5 


1,8 


1.7 


3.0 


■2) 


Bass 


1.3 


2.4 


2.0 


■2.1 


1.3 


3.6 


1.2 


3.0 


3) 


Beattte 


1.6 


L,7 


1.1 


1,5 


1.4 


1,5 


2,4 


2,0 


4) 


Bells 


1.3 


4.1 


1.9 


3.5 


1.& 


3.1 


1.6 


3,3 


5) 


Berford 


1,7 


3.5 


2.0 


3.3 


1.5 


4.4 


1.7 


3.0 


6) 


Boat 


L7 


2.0 


1.9 


1.8 


2.2 


1.5 


2.1 


1,7 • 


7) 


Brewster 


1.4 


6,3 


1.7 


6.0 


1.6 


6,1 


1.9 


4.0 


8) 


Britain 


1.3 


2.1 


2.4 


2.1 


2.6 


2.2 


2,2 


2,0 


9) 


Cameron 


1.2 


3.1 


1.8 


2.1 


1.2 


3.3 


1,4 


2.3 


10 


) Chesley 


3.7 


2.3 


2,4 


3.7 


2.8 


4.1 


1.8 


2.9 


11 


) Cyprus 


2.1 


2.9 


1.6 


2,0 


1.4 


2.4 


1.3 


2.1 


n 


) Eugenia 


2.6 


4,0 


2.3 


3.4 


2.6 


4.2 


2.6 


3.0 


13 


) Francis 


0.5 


2.4 


1.2 


2.6 


1.4 


3.3 


1.5 


2.4 


14 


) Gillies 


0.9 


5.6 


1,0 


4.6 


1.0 


6,9 


0.9 


5.4 


15 


) Gould 


2.4 


3.5 


2.8 


2.7 


2.3 


3.4 


2.2 


2.7 


16 


) Irish 


-- 


-- 


1,5 


3.4 


2.6 


4.9 


2,5 


2.9 


17 


) Issac 


1.7 


1,6 


1.4 


1,5 


1.8 


1,2 


2,1 


1.7 


IS 


) McCul lough 1.3 


4.0 


1.8 


3.6 


1.5 


4.4 


1.7 


3.6 


19 


) McGill 


»!»» 


mjm. 


2.7 


2.1 


3.7 


3.1 


2,6 


2.4 


20 


) Miller 


2.3 


2,9 


2,5 


1,8 


2,1 


2.7 


2.0 


2.4 


21 


) Mountain 


1,3 


1.7 


1,9 


1,7 


2.5 


1.6 


1.5 


1.7 


22 


) Shephard 


_, 


-- 


0.7 


4.8 


1,6 


1.4 


2.1 


1.6 


23 


) Shouldice 


0.9 


2.2 


3,7 


1.7 


1.0 


2.0 


1,1 


2.3 


24 


) Silver 


1.1 


1.7 


1,9 


1.5 


1.5 


1.2 


1,3 


1.6 


25, 


) Sky 


1.8 


1.6 


1.8 


1,7 


1,8 


1.7 


1,5 


1,5 


26 


) Spry ■ 


2,5 


1.8 


2.8 


2.4 


2.2 


2.1 


1,.7 


1.9 


27 


) Wilcox 


2.9 


4,0 


2.5 


2.9 


3.1 


3,6 


3,2 


2.3 


28 


) Williams 


mtim 


•»:»' 


1,1 


1.9 


0,7 


3.8 


0.6 


3..0 
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TABLE 3. Annual average phytoplankton results for 1977 to 1981 



LAKE 



1977 



CELL VOLUME mm371 



1978 



1979 



1980 



1981 



1) 


Arran 


7708 


L293 


1.003 


1.080 


.375 


2) 


Bass 


.299 


.809 


.367 


.958 


.037 


3) 


Beattle 


.790 


.679 


„332 


,589 


.434 


4) 


Bells 


-- 


.690 


.476 


.509 


. 240 


5) 


Berford 


,950 


.927 


,850 


,518 


.739 


6) 


Boat 


.178 


1.455 


.794 


.530 


.433 


7) 


Brewster 


-- 


.478 


.661 


.680 


.447 


8) 


Britain 


-- 


-.,_ 


,675 


.944 


.327 


9) 


CamerO'n 


.495 


.604 


.880 


.640 


.408 


10 


) Chesley 


,612 


L976 


.675 


.772 


.239 


11 


) Cyprus 


.550 


1.207 


,567 


.997 


.121 


12 


) Eugenia 


.227 


.827 


.934 


1.905 


.363 


13 


) Francis 


__ 


.458 


.427 


1.491 


.269 


14 


) Gillies 


.216 


,465 


.202 


.308 


.114 


15 


) Gould 


.391 


1.368 


1.405 


1.258 


.483 


16 


)' Irish ■ 


j631 


__, 


.381 


.753 


.522 


17 


) Issac 


.309 


.574 


,230 


.219 


.094 


18 


) McCurio'Ugh 


.501 


.487 


.542 


.390 


.,250 


19 


) McGill 


^.^ 


■*iim'' 


.378 


.897 


.178 


20 


) Miller 


.592 


4.153 


1.066 


2.276 


,. 569 


21 


) Mountain 


-- 


2,471 


.567 


1.062 


.390 


22 


) Shephard 


-- 


-- 


— 


1.099 


.257 


23 


) Shouldice 


.681 


.681 


1,687 


.376 


.189 


24 


) Silver 


.265 


.632 


,725 


.419 


.107 


25 


) Sky 


.285 


.459 


,519 


.586 


.136 


26 


) Spry 


.620 


.939 


.695 


1.194 


.329 


27, 


) kfilcox 


-" 


1.073 


1.120 


1.436 


.296 


28^ 


) Williams 


.075 


.226 


.140 


.171 


,085 
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volumes and tables ehowing water chemistry are summarized 
for each of the 2 8 lakes in the Appendix, Chloxophyll 
a data fox 1977 has been deleted because of analytical 
uncertainty* 

The chlorophyll a - Secchi disc curves indicate 
that the lakes were relatively unproductive with regard to 
phytoplankton. To illustrate this.,, data podnts are 
individually displayed for each lake in relation to a curve 
which was derived from data collected from more productive 
lakes in the Kawartha Lakes district. The majority of laked 
in Grey and Bruce counties had an annual average chlorophyll 
a concentration between 1 and 2,5 ug/1. Bxitain, Eugenia, 
Gould, Irish, and Spry lakes had annual averages which 
ranged as high as 2,6 to 3 ug/1, while Chesley, McGill, 
ShO'Uldice and Wilcox lakes had averages between 3 and 4 
ug/1. 

Similarly, the phytoplankton, cell volumes were 
also very low. As a general rule, the following categories 
may be applied to interpret phytoplankton cell volumes. 

Cell Volume (mm^/l) Degree O'f Productivity 



LI 




low 


1-3 




moderate 


G3 


L - Less Than 
G = Greater Than 


high 



During 1977 and 19 81, no lake exceeded an average 
annual cell volume of 1 mm^/l, thus indicating years of 
moderate productivity. For the years from 1978 to 1980, 
Arran, Gould Miller and Wilcox lakes had volumes 
consistently above 1 mm^/l. Sixteen of the remaining 24 
lakes remained less than 1 mim^/l and the other 8 had yearly 
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fluctuations above 1 mm^Vl, indicating years of moderate 

productivity.., Miller lake was the only lake that had a high 
degree of productivity (4,. 153 mm,3/l) which occurred during 
the summer of 197 8. 

Despite low annual averages, which reflect a 
generally acceptable level of productivity, peaks in 
productivity called "blooms" can occur. Known blooms have 
occurred in Berfovrd, Chesley.^ Bass, Eugenia, Gould, Miller 
and Wilcox lakes* 

Because of .the physical nature of the lakes, much 
of the plant productivity is in plant forms other than ; 
phytoplankton. Typically these other types of plants are 
rooted plants,^ diatom scums and/or beds of the alga, Chara . 
.Heavy growths of roO'ted plants in the nearshoxe areas have 
been a source of particular concern to users o^f Eugenia,, 
Wilcox and Chesley lakes. 

The water chemistry data show the lakes to be 
hardwater la,kes with high alkalinities , which reflects their 
looation in t,he calcareous bedrock of the Niagara Eiscarp- 
aient. Most of the hardness is in the form, of calcium car*- 
bonate which e,ncrusts the aquatic plants and depO'Sits on the 
bottom as marl. In general, the hardness ranges between 100' 
and 200 mig/l (as CaCO ) . Several lakes, Bass, Bells, 
Eugenia, McCullough,, Shepha,rd and Williams, have a hardness 
in excess O'f 200 mg,/l. PhO'Sp,horus concentrations were 
generally quite low over the period of m,easurement from Tlav 
through August. Enough phosphorus is present however to 
support aquatic plant growth and along with ammonia showed a 
tendency in some stratified lakes to be higher in bottom 
waters. An increase of ammonia and phosphorus can be 
indicative of deteriorating water quality however no obvious 
relationship was demonstrated fox these lakes. 
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APPENDIX 



~ 1..2 - 




5 10' 15 20 

Chlorophyll a conoentration (ng/{) 



25 



r 



1. mnm lake 























































77 




78 


79 
Year 




m 




m 





Chtorophyll a-S#cchi disc cure©. 



RiytoplanWon c^ii wolyni^. 



Average values for water quality paramete rs 

Secchi Chlorophyll Phytoplankton 

Year disc (m) a (ug/1) volume (mm^/i) 



1977 0.8 

1978 2.2 
19 79 2.2 



1977 

1978 
19 79 



Year 



1977 
1978 
19 79 



1,8 



0.708 
1.293 
1.003 



Nitrogens 



Phosphorus 
Total Soluble 



Chloride 
as CI 



0.014 0,003 
0;015 0.0'04 
0.011 0.002 



3.9 

4.0 
4.2 



Hardness 
as C;aCO 



140 
151 
139 



Year Free ammonia Kjeldahl Nitrite Nitrate 



pH 
(no units) 



Solids 



Total 



bU 



spended 



0.039 

0'.039 
0.033 



0.552 
0,528 

0.510 



0.003 
0.002 
0.001 



0.02 
<0.01 

■^0.01 



8.45 
8.45 
8.50 



178 
162 



2.7 
5,0 



Alkalinity 
as CaCO 



Turbidity 
FTU** 



Iron 



Calcium 



113 

147 
126 



1.02 



0,052 

0.05 

0.11 



38.5 

31.5 



*Note - All values in mg/1 except where otherwise indicated 
**Formagin Turbidity Units 



Sodium 



2.2 
2,3 



Magnesimn 



14.0 
14.7 



^^? r' --i . i—^i^T' m 



13 - 



« e 



5 - 



1 - 




2. BASS LAKE 



5 I- 



a - 



5 10 15 20 

GhlO'r'Ophyli a co'ncentration tuQ/l) 



25 



IT 78 ?i m «1 

Year 



Chtorophyl! a-Secchi disc curve. 



Phytoplankton cell volume. 



Average values for water qualj^ty parameters__ 







Secchi 


Chlorophyll 


Year 




disc (m) 


a (ug/1) 


1^J7 7 


T 

B 


3.4 


•»r- 


1978 


T 
B 


2.4 


1.5 


1979 


T 
B 


2.1 


2.0 



Phytoplankton 
volume (mm^/l) 



Phosph'O'rus 
Total Soluble 



Chloride 
as CI 



ilardness 
as CaCO, 



0.299 

0,'809 

0.367 



0.007 
0.084 
0.010 
0.062 
0.007 
0.041 



0,001 
0.006 
0.002 
0.C04 

0.001 
0.009 



2.86 

9.27 
2.6 
4.0 
3.1 

3. '8 



1.88.3 

238.5 

205 

197 

178 

208 



Nitrogens 



Year Free ammonia Kjeldahl Nitrite Nitrate 



pH 

(no units) 



Solids 



TO'tal Suspended 



197 7 


T 





015 




B 


1 


52 


19' 7 8 


T 





0'2 




B 





468 


1979 


T 





Oil 




B 





615 



0.4168 
2,37 

IM 
0.25 
1.1 



0.002 

0.006 

0. 75 

0.006 

0,002 

0,007 



0.021 

0.019 

0.43 

. 28 

0.07 

0.08 



8.37 
7.55 
8.29 
7,9 2 
8.48 
7.77 



204 

202 

234 



L.0 
6.6 



¥&air 



Alkalinity 
as CaCO 



Turbidity 

FTU** 



Iron 



Calcium 



SO'dium 



Ma'gnesium 



1977 T 


174.3 


B 


23 5.2 


19 78 T 


■ 19 3 


B 


194 


1979 T 


170 


B 


200 



2.73 

3.17 



0.0 28 
0.175 


— 


— 


0.034 


- 42.5 


1.3 


0.24 


42.8 


2.5 


0.03 


34.8 


1.6 


0.12 


45.7 


1.8 



23.9 
20,0 
24.4 
24.9 



*Note - All values in mg/1 except where otherwise indicated 

**.ForTnazin ^Turbidity Units 



" 14 - 




§ 10 15 20 25 

Chtofophyfl a concgntration (/ig/l) 



5 I- 



E 



I ^ 






3. BiEATTlE LAKE 



n 78 79 80 

Year 



81 



Chterophyil a'-Secchi disc curve. 



PhftoplanWon c^l voiyro^. 



Average values for water quality param-eters 

Secchi Chlorophyll 
Year disc (m) a (ug/1) 



19 77 
19 78 
19"9 



Year 



1977 
19 7a 
1979 



Phytoplankton Phosphorus Chloride Harclr.ess 

voliM.e (mm^/l) Total Soluble as CI as c^CQ^ 



1977 

1978 1,7 

19 79 1.5 



1.6 

1.1 



0.780 
0.679 

0.332 



0.012 0.003 
0.016 0.001 



1.6 
2.3 



ISl 
145 



Nitrogens 



Ye ar Free ammonia Kjeldahl _ Nitrite Nitrate 



pH 



Solids 



(nQ' ttaits) Total Sus^pended 



0,033 

0.0 34 



0.538 

0.52 



0.003 

0.001 



0.015 

0.03 



8 . 58 



167 
167 



3.5 
<5.0 



Alkalinity 

as CaCO 
— 3— 



Turbidity 

PTO** 



Iron, 



Calcium 



«.J 



127 



0.04 
0.08 



33. a 

26.8 



Sodiuitt 



0.73 
0.7 



Mag ne slum 



*Noto - All values in mg/1 except where otherwise indicated 
**Formazin Turbidity Units 



17.2 
19 . 



- IS - 



7 - 



e - 



5 - 



3 - 



» 1^ 




4. BELLS LAKE 



s r- 



i as 11 » 

Chlorophyll a ooneenlration (^g/l) 



I 
E 3 






?7 



II 



Chtarophyll a-'Secschi disc cu-rv% 



P'hyt'Oplaii'IctOfi c©li voluiniwii. 



Average values, for water quality parameters 

Secchi Chlorophyll Phytoplankton 

tear disc (m) a (ug/l) volume (iiun3/l) 



1977 t 
B 

19 78 T 
B 

19 79 T 
B 



1977 



1978 



19 79 



Year 



1977 
1978 

19 79 



4-1 



3.5 



14 
2,0 



0.690 



0.476 



Nitrogens 



Phosphorus 
Total Soluble 



Chloride 
as CI 



Hardness 
as CaCO_ 



0.004 
0.0'07 
0.010 
0.012 



0.. 001 
0.001 
0.002 
0.003 



5.2 
4.6 

6.0 
5,2 



213 
216 
215 
219 



Year Free ammonia Kjeldahl Nitrite Nitrate 



pH 
(no units] 



Solids 



T'otal Suspended 



0.P38 
0.046 

0.024 
0.119 



0.353 
0.388 
0.37 
0.44 



0.004 
0.004 
0.002 
0.002 



0.008 
0.009 
0.03 
0.04 



Alkalinity 
as CaCO 



Turbidity 
FTU** 



8. 32 

8.25 
8. 38 
8.05 



214 

246 
241 



2.1 

5.0 
5.0 



Iron 



Calcium, 



Sodium 



Magnesium 



205 
203 
199 

202 



0.66 

0.72 



0.04 
0.05 
0.07 
0.05 



46.8 
48.1 
44.4 
46.5 



*Note - All values in mg/1 except where otherwise indicated 

**Formaziri Turbidity Units 



2.9 

2.8 
3,5 

3.1 



23,2 
23.1 
2S.3 
24.9 



16 - 




5. BERFORD LAKE 



is 15 20 

Chlorophyll a concentratton f^g/l) 



J J, 



^y Ti « « 

■fear 



Average values for water quality paramete rs 







Sec.;hi 


Chlorophyll 


Phytoplankton 






Phosphorus 




Chi 


oride 


Hardness 


. 1 


Year 




disc (m) 




a 


(ug/l) 


volume 


{mm VI) 




Total 


Soluble 




as 


CI 


as CaCO 




1977 


T 
B 


3.7 






- 






0.950 












010 

010 


0. 




002 
002 




2. 
2. 


39 
36 


141.8 
143.6 




1978 


T 
B 


3.5 




1 


7 






0.927 












005 
006 






002 
002 




2. 
2. 


3 
3 


164. 3 
164.3 


1 


19 79 


T 
B 


3.3 




2:. 









0.850 












010 
009 






001 
001 




2. 
2. 


3 
2 


143 
144 


1 














Nitrogens 














pH 
(no unil 


^s) 


- 




Solids 




Year 


Free ammonia 




Kjeldahl 


Nitrite 




Nitrate 




Total 


Suspended 




1977 


T 


0.036: 









567 





001 






0. 


oi: 








8.49 














B 


0.036 









.615 





001 






0. 


oil 








8.52 






1^*- 






19 78 


T 
B 


0.04 
0.04 








.494 
511 






002 
002 






0. 
0. 


02 
02 








8. 39 
8.41 






153 
159 


0.5 
0.5 




19 79 


T 


0.022 









464 





001 






0. 


01 








8.60 






169 


• 5.0 






B 


0.027 









484 





001 






0. 


01 








6.61 






170 


'-5.0 








Alkal ini 


ty 




Turbidi 


ty 






























Year 




as CaCC 








FTU** 






Ii 


■on 






Calc lum 


Sodium 




Magnesium 




1977 


T 
B 


123.5 
123.7 








__ 






0. 

0. 


036 
063 






.?T^M 






~.^ 


, 




_- 




1978 


T 
B 


158 
156 








0.90 

1.30 






0. 
0. 


06 

05 








38. 

38. 








0. 



8 
8 




16.8 
16.8 




1979 


T 
B 


1?9 
129 








»«■ 






0. 
0. 


03 
03 








28. 
28. 


7 
8 




0. 



9 
9 




17.4 
17.5 


1 



*Note - All values in ong/l except where otherwise indicated 
**Formazin Turbidity Units 



„ 17 - 




E 3 



6. BOATuyce 



-^n. 



M 



m 



m 



Chiorophyll a-Seechi disc curve. 



Phytoplankton cell volumes. 



Average values £or water quality parameters 





Seech L CA 
disc (m) 


Tic 


trophy 11 
(ug/1) 


Phytoplankton 
vol\iir.e (mm'/l) 




Phosphorus 
Total Soluble 


Chloride 
as CI 


Hardness 


Year 


a 


as GaCO- 


19 77 
1978 
1979 


1-1 

2.0 

1.8 


i 

1 


7 
9 


0.178 

1.455 
0.794 











012 
.009 

017 







002 
002 
001 


3.75 

1.5 

4.3 


155.3 
164 

174 








Nitrogens 












(no units) 




Solids 


Year 


Free ammonia 




Kjeldahl 


Nitrite 




Nitrate 




Total 


Suspended 


1977 

1978 
1979 


0,0'21 
0.029 
0.028 




0.473 
0.489 
0.53 


0.003 
0.001 

0.001 




0. 

0'. 

< 0'. 


01 
01 
01 








8.47 
8.29 
8.48 


3^4 
199 


3.8 
..5.0 


Year 


Alkalinity 
as CaCO^ 




Turbidity 
FTU*'* 




Iron 




Calcium 


Sodium 


Magnesium 


1977 
1978 
19 79 


146.5 

155 

158 




0.95 




0. 

0. 
0. 


058 
08 

06 






39 
37. 



2 


1 

2. 


6 
1 


16.1 
19.6 



**FQrniazin Turbidity Units 



™ 18 - 




B 3 



I I I I 1 I ,i, ,1.,,!, I, nt,,,,! 1 i ! i„.„LXjJ.u.a.a^ 



5 10 15 20 25 

Chtonaphytl a eoneentrMion (pgA) 



7. BREl®Tra LAiCE 



IZL 






77 



/3 



79 



30 



11 



¥«ar 



Chtoroplifil a-SeechI -disc curve. 



Phytoplankton c©il wqIuiii^;,, 



A.verage values for water quality parameters__ 



Year 



Secchi 
disc Cm) 



Chlorophyll 
a (ug/I) 



Phytoplankton 
volume (miP^/1) 



Phosphorus 
Total Soluble 



Chloride 
as CI 



Bardness 
as CaCO' 



1977 T 
B 

19 78 T 
B 

1979 T 
B 



5.4 
6,0 



1.6 



0.478 

0.661 



0,006 0.002 

o.ooa 0.001 

0..007 0.002 

0.010 0,OC1 



2.3 
2.1 
2.9 
2.5 



152 
151 
185 
197 



Mitr'Ogens 



Year Free aamonia Kjeldahl Nitrite Nitrate 



pH 

(no units) 



Solids 



Total Suspended 



1977 



1978 



19 79 



T 


n.C63 


0.:^74 


0.048 


0< 29 


8.35 


159 


2.0 


R 


0.119 


0.444 


0..049 


0.26 


8,39 


180 


2.0 


T 


0„059 


0^437 


0.007 


0.14 


8.45 


194 


<5.0 


B 


U..^32 


0.65S 


0,010 


o.os 


7.98 


171 


<5.0 



Year 



Alkalinity 
as CaCO„ 



Turbidity 
FTU** 



Iron 



Calcimii 



Sodiuitt 



MagnesiiM 



1977 


T 






B 




1973 


T 


136 




B 


137 


1979 


T 


143 




B 


148 



0.52 


0.04 


35 


0,9 


15.0 


0.77 


0.06 


35 


0.9 


15.3 




0.02 


44.6 


l.L 


17.7 




0.07 


48.4 


1.0 


IS. 3 



*Note - All values in rog/l except where otber'*?ise indicated 
**F0'rnia2in Turbidity Units 



" 1^7^-ire'-— «-»^--P^-risf :Ty- •• 



•j'-^^^.^^mwrn 



T 



- 19 - 



..^ 




5 ,- 



4 — 



i * « *• » 

Chlorophyll a concenfration (^fli/l) 



E 3 - 



2 — 



1 — 



8. BRITAIN LAKE 






■» 'T^ 7f ai « 

* 

Year 



ChtomphyJI a-S,ecchi disc curv©. 



PhytoplanMon cell volumira. 



Average values for water <:pjality p^ramet-ers 



Year 



Secchi 
d i sc { m ) 



Chloroph.yll 
a (ug/l) 



Phy top lank ton 
volume (mm^/l) 



Phosphorus 
TO'tal Soluble 



Chloride 
as CI 



Hardness 
as CaCO, 



1977 

19 78 
1979 


2.1 
2.1 


1 
2 


3 

4 


0.O75 








010 
010 







.001 
002 


1 

1 


.0 



10 
139 








Nitrogens 








PH 
(no units) 


= 




Solids 


Year 


Free ammonia 




Kjeldahl 


Nitrite 


Nitrate 




Total 


Su-Spended 


19 77 

1978 
1979 


0.045 
0.035 




0.39 

0.46 


0,001 
0.001 


« 0.01 
0,01 








9.2 
8.46 




157 


<5.0 



Year 



Alkalinity 
as CaCO 



Turbidity 
FTU** 



Iron 



Calcium 



Sodium 



Magnesium, 



1977 
1978 

1979 



8 . 

124 



1.1 



0'..05 
0.08 



30 .. 6 



0.4 



15.3 



*Note - All values in mg/1 except where otherwise indicated 
**Formazin Turbidity Units 
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5 10 15 20 

ChloTOphylt a cQ.ncentratio-n f/ig/l) 



25 



i. CAMERON LAKE 



1 3 



' 






















77 



78 79' 

Year 



80 



81 



Chtorophyll a-Secchi disc curve 



Phytcplankton ceil volu 



Average values for water quality parameters 

Secchi Chlorophyll Phytoplankton 

Year disc (m) a {\ig/l) volume (min^/i ) 



Phosphorus 
Total Soluble 



Chloride 

as 'CI 



1977 T 

B 
19 78 T 

B 
1979 T 

B 



2.5 
3.1 
2.1 



1.2 
1.8 



0.495 
0.604 
. 880 



0.007 
0.015 

0.007 
0.015 

0. 006 
0.007 



0.002 
0,002 

0.001 
. 002 
O.O'Ol 
0.002 



1.4 
1.2 
1.6 
1.5 
1.8 
1.8 



Hardness 
as CaCO 



178, 

181, 

212 

188 

187 

187 



Nitrogens 



Year Frea ammO'rtia Kjeldahl Nitrite Nitrate_ 



pH 

(no units) 



Solids 



Total 



Saspeoded 



19 77 


T 


0.019 




B 


0.122 


1978 


T 


0.017 




B 


0.071 


1979 


T 


0.014 




B 


0.068 



Year 



Alkalinity 
as CaCO, 



0.402 
. 59 3 
0.303 
0.475 
0. 30 
0.39 



Ttjrbidity 



0.002 
0.002 
0.003 
0,005 
0.001 
0.002 



0.076 

0.086 

0.03 

0.05 

0.013 

0.016 



8.39 
8.11 
B.61 
8.62 
8.45 
8 . 26 



214 

207 

205 



2.5 

5.0 
5.0 



Iron 



Calciuin 



Sodium 



Magnesium 



1977 T 

B 


161.5 
166.4 


J^IBpf 


1978 T 


165 


1.5 


B 


166 


4.0 


19 79 T 


167 




B 


168 





0.039 
0.121 


~ 


mim 


— 


'0.15 


49 - 6 


9.6 


19 „1 


0.07 


40.0 


0.5 


21.7 


0.04 


39 . 


0.€ 


21.8 


0.08 


39.5 


0.7 


21.3 



*Note - All values in mg/l except where otherwise indicated 
**Formazin Turbidity Units 



,. ,, 



- 11 - 



m 6 - 



I 
1 



2 .- 



1 - 




m, CHiSLEY LAKi 



5 r-' 



^ 



i « » « 

Chlorophyll a conGenfration f^g/ll 



?! 



8C 



Year 



Chlofopliyll a-S:»cchi drsc curve. 



Phytoplan'kton cell voly 



Year 







Secchi 


Chlorophyll 


Phytoplan 


kton 






Pho£ 


jphorus 


Chloride 


Hardness 


Year 




disc (m) 


a (ug/1) 


volume (mm'/l 




Total 


Soluble 


as CI 


as C-aCO^ 


1977 


T 


3.4 




D.6L2 









013 


0.002 


6. 


02 


: 5_ 

135.1 




B 















038 


0.006 


6 


06 


151.7 


1978 


T 


2.3 


3.7 


1.976 









016 


0.004 


5. 


3 


150.6 




B 












u 


03 i 


0.04 


5. 


3 


15 2.8 


1979 


T 
B 


3.7 


2.4 


0.675 






0. 


012 


0.003 


5. 


3 


144 














0. 


Obb 


0.014 


5. 


4 


161 








Ni 


trogens 










pH 
(no units) 






Solids 


Year 


Free ammon 


ia Kjeldahl 


Nitrite 


Nitrate 




Total 


Suspended 


1977 


T 


0.016 


0.469 


0. 001 


0. 


021 






8.37 








B 


0.353 


0.818 


0.003 


0. 


026 






7,61 




__ 


— 


1978 


T 


0.016 


0.75 


D.D'Ol 


< 0. 


01 






8,50 




180 


2.25 




B 


0.129 


0.656 


0.002 


< 0. 


01 






8.48 




186 


2.25 


19 79 


T 


0.024 


0.38 


0.0:01 


0. 


01 






8.27 




169 


< 5.0 




B 


0.369 


0.76 


0.002 


0. 


01 






7.57 




192 


4.9 



Alkalinity 
as CaCO 



'Turbidity 

FTU** 



Iron 



Calcium 



Sodium 



Magnesium 



1.1 

3.0 



1177 T 

B. 
19 78 T 

B. 
1979 T 

B 

*Note - All values in mg/1 except where otherwise indicated 
**Pormazin Turbidity Units 



119 
139 
143 
142 
126 
147 



0.033 

0.575 

0.07 

0.18 

0.03 

0.62 



37.0 
38.2 

35.1 
40.5 



a. 7 

I,. 8 
2.8 



14.1 
13.9 

14.5 
14.5 



= 2,2 




11 CYPRUS UKE 



5 10 15 20 

ehlorophylil ,a, concentratiO'n (p.g/l) 



^, 3 

c 
B 











































- L 1 _ _ 




77 




78 


79 
V'tar 




80 


81 



Chlorophyll a-Secchi disc curve. 



Phytoplankton cell volumes. 



Average values for water quality paraineters_ 



Year 



19 77 



1978 



1979 



Year 



1977 T 
B 

19 78 T 
B 

19 79 T 



Year 



Secchi 
disc (m) 



Chlorophyll 
a (ug/1) 



Phytoplankton 
volume (nun^/l) 



2.8 



2.9 



2.0' 



2.1 



1.6 



0.550 



1-207 



0.667 



Mitrogens 



Phospho.rus 
Total Soluble 



Chloride 
as CI 



Hardness 
as CaCO, 



0.008 
0.018 
0.005 
0.006 

0.006 
0.011 



0.002 
0.002 
0.002 
0.002 
0.002 
0.002 



2.0 

2.13 
2. 1 

2.2 
2.Z 
2.2 



173.3 
172.0 

174 

im 

183 



Free ammonia Kjeldahl Nitrite Nitrate 



pH 
(no units) 



Solids 



Total Suspended 



0.02 

0.024 

0.015 

0.015 

0.024 

0.0 39 



0.423 

0.543 

0.319 

0.335 

0.34 

0.3b 



0.002 
0.002 
0.003 
0.002 
0.002 
0.001 



0.045 
0.045 

0.04 
0.04 
0.01 
0.02 



a. 32 

8 . 29 



8.27 
8.60 


219 


8,47 


196 


8.35 


19a 



4.6 

5,0 

5.0 



Alkalinity 
as CaCO 



Turbidity 
FTU* * 



Iron 



Calcium 



Sodium 



Magnesium 



19 7 7 


T 


154 




B. 


159 


1978 


T 


163 




B 


162 


19 79 


T 


161 




B 


163 



2.13 
2.13 



0.04 






0.10 




— i«. 


0.03 


39.5 


e.4 


0.0 3 


39.8 


o.s 


0.04 


38. 1 


o.s 


0.05 


38.4 


0.7 



*Note - All values in mg/1 except where otherwise indicated 
**Forma2in 'Turbidity Units 



19.2 
18,4 
II. 1 
21,1 



I 



- 23 - 




12. EUQENIALAKi 



B 3 



i $ 10 16 20 

Chlorophyll a concentration vq/I) 



m m 

Year 



• » 



Chloropliyy a-S©cchi disc curve. 



Phytoplankton c«ll volumes. 



«vex dye 


Secchi Chlorophyll 


Phytoplankton 






Phos 


phc 


rus 




Chloride 


Hardness 


Year 


d3 

3 


Lsc (m) 


a 


(ug/1) 


volume 


(mmVl) 




Total 


Soluble 




as CI 


as CaCO 


1977 T 
B 


.9 


mf 




0.227 










009 
014 


0. 
0. 


003 
005 




3.5 
3.5 


212 
200 


1978 T 
B 


4 


.0 


2 


6 


0.827 










01 
015 


0. 



002 
002 




3.9 

3.7 


210 
212 


19 79 T 
B 


3 


.4 


2 


3 


0.934 











008 
026 


0. 



001 
004 




3.9 
3.9 


19 8 
231 




" 






Nitrogens 








— 




pH 
(no units) 




Solids 


Year 


¥ 


ree ammonia 




Kjeldahl 


■Nitrite 




Nitr 


ate 


Total 


Suspended 


1977 T 




0.005 




0.300 


0.007 




0. 


84 








8., 36 








B 




Q'.025 




0.455 


0«005 




0. 


86 








8.21 








1978 T 




0.028 




0.391 


0.005 




0. 


4 








8.53 




223 


2 .0 


B 




0.032 




0,429 


0.005 




0. 


4 








8 . 49 








19 79 T 




0.033 




0.37 


0.003 




0. 


21 








8.37 




224 


'5.0 


B 




0.577 




1.02 


0.005 







2Q 








7 ,. 74 




270 


6.0 




— 


Alkalinity 




Turbidity 
























Year 


— 


as CaCO 
187 




FTU** 




Iron 






Calcium, 


Sod 


I'jm 


Magnesium 


19 77 T 






0, 


04 












«*- 




^9- 


B 




186 








0. 


08 


















1978 T 




19 5 




0.76 




0. 


062 






m 


.8 




1. 


9 


20.6 


B 




196 




1.32 







122 






50 


.0 




1. 


a 


20.6 


19 79 T 




18 5 











12 






40 


.4 




2 


3 


23.6 


B 




227 











53 







5 2 


.8 




2 


4 


24.2 



*Mote"- All values in mg/T except where otherwise indicated 
**Formazin Turbidity Units 
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13. PRANGISLAICE 



■S ir- 



4 - 



1 3 
c 

a 



[j:,jA..I i,.,l I k ,1 J,.J I I .1 1 I I I I. I 



5 10 15 20 25 

GhlorophyH a concentfrtion (jig/l) 






77 



78 79 

Year 



80 



81 



Chtoropif if a-Seechi dise curve. 



Phftoplankton ctif weiunisfe 



Average values for water quality parameters 



Year 



Secchi 
disc (m) 



Chlorophyll 
a (ug/l) 



Phytoplankton 
volume (mm^/1) 



Phosphorus 
Total Soluble 



Chloride 
as CI 



Hardness 
as CaCO^ 



1977 
1978 

1979 


2.9 

2.6 


0.95 
1.2 




0.458 
0.427 






0.008 
0.010 



0. 


002 
001 


2.0 
2.3 


184 
164 










Nitrog* 


s-ns 






- 


pH 
(no uni 




Solids 


Year 


Free ammonia 




K? 


eldahl Nitrite 


NitratG 


ts) Total 


Suspended 


1977 
1978 
19 79 


0.02S 
0.0 31 






0.358 
0. 38 


0.005 
0.001 


0. 

0. 


362 
03 






8.45 
8.62 


216 
205 


3.5 

<5.0 


Year 


Alkalinity 
as CaCO 






Turbidity 
FTU** 


Iron 




CalciuTn 




3odium 


Magnesium 


1977 
19 7B 
19 79 


184 
143 








0. 

0. 


025 
07 




42 
25. 


5 

1 




1,0 


21.6 
22.6 



♦Note - All values in mg/1 except where O'therwise indicated 
**Forma2in Turhidity Units 
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14. GILUCSLAiCE 



5 i~ 






I. f ' ' .1 I I. I I t I I I t I \ 



5 10' 15 20 

Chlorophyll a conceotration (/ig/l) 



25 



f 1 



^ 



7B 79 

Year 



80i 



81 



Chtorophyll a-Secchii disc cunre. 



Phytoplankton ceil voium^. 



Average values for water quality paraineters 







Secchi 


Chlorophyll 


Year 




disc (m) 


a (ug/1) 


1977 


T 
B 


7.5 


„.^, 


1978 


T 

B 


5.6 


0.9 


1979 


T 
B 


4.6 


1.0- 



Phytoplankton 
volume (inm^/l) 



Phosphorus 
Total Soluble 



Chloride 
as CI 



Hardness 
as C^^CO 



0'.216 
0'.465 
0,202 



0'..015: 
0.007 
0.004 
0.009 
0'.0'04 
O'.OOS 



o.ooi 

0.001 
0.Q'02 
0.002 



1.0 
1.0 
0.7 
0.7 
0. 7 
0.8 



169 
168 
162 
176 
166 
179 



Nitrogens 



Year Free ammonia Kjeldahl Nitrite Nitrate 



pH 
(no units) 



Sol ids 



Total Su.spended 



1977 T 


0,015 


B' 


0.03 


1978 T 


0.0 3 


B 


0.05 


IS 79 T 


0.011 


B 


0.030' 



0.845 
0. 39 
0.320 
0.363 
0.3 3 
0.30 



0.004 
0.007 

0.002 
. 004 
0, 002 
0.003 



0.345 
. 06 
0.04 

Oi.oe 

0.02 
0.12 



8., 47 
7.91 



0.52 
7.81 



2.04 
196 

176 
181 



2.5 

2.3 

5.0' 

<5 . 0' 



Year 



Alkalinity 
as CaCO 



Turbidity 
FTU** 



Iron 



Calciam 



Sodium 



Magnesimn 



1977 T 



150.5 



0.03 



1978 T 
B 


— 


1979 T 


150 


B 


160 



0.55 
0.55 



0.04 






0.02 


32. S 


0.4 


0,04 


36.3 


0,1 


0.03 


30.9 


0.5 


0.07 


36.3 


0.6 



19.4 
20.7 
21.6 
21.5 



*Note - All values in mg/1 except where otherwise indicated 
**Forraazin Turbidity Units 
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15. GOULD LAKE 



& I— 



f 

£ 3 



Chlorophyl! a concentration (pg/l) 



.77 78 79 

Year 



80 81 



Chtorophyi! a-S«€chi disc cyrve. 



PhytopJatikton call volumes. 



■'^^'^ "-J^- 


Secchi Chlorophyll 


Ph y t op 1 a n k t o n 






Phos 


phoX'US 




Chloride 


Kar:^ness 


Year 


disc (m) 


a (ug/ 


1) 


vol 


ume 


(mrnVD 




Total 

0,012 


Solub.le 




as CI 


as CacO 


197 7 T 
















r, 


002 




5.47 


152 


B 


3.0 


■«•■ 






0.391 









014 


Q 


002 




5-43 


154,5 


1978 T 
B 


3.3 


2.2. 






1.368 










014 
.021 


0, 




001 
002 




5,0 


.134. 5 
137.7 


19 79 T 

B 


2.7 


2.8 






1,405 










012 
. 010 


0. 



003 
001 




4.8 
4.3 


149 

I 57 








Nitrogens 














pH 

(no units) 




Sol ids 


Year 


Free amnaonia 
0.030' 


Kjeldahl 


Nitrite 




Nitrate 




Total 


Suspended 


1977 T 


0. 


569 


0. 


QO'l 




Q. 


021 






8.42 








B 


0.060 





621 





001 




0. 


021 






8.21 








1978 T 


D.030 


0. 


468 





.002 







04 












164 


2,5 


B 


0.125 





627 





004 




0. 


03 












169 


1.5 


19 79 T 


0. 037 





51 





001 




0. 


01 








8.42 




177 


4.7 


B. 


0.078 





51 





001 




0, 


01 








8 . 10 




179 


4,6 




.Alkalinity 


Turbidity 


























f)«ar 


as CaCO 




FTU** 






Iron 






Calcium 


Sodium 


Magnesium 


19 77 T 


3 — 

133,7 










0. 


033 


















B 


138.5 










0. 


035 


















19 78 T 






1.0 






0. 


19 






36, 







2 


1 


16.5 


B 


.-=.=-! 




1.2 









09- 






38 


7 




2. 


4 


16.4 


1979 T 


133 










0, 


04 






32 


1 




2 


2 


16.9 


B 


140 













06 




■ ■ _ 


3 4 


9 




2 


1 


17.1 



♦Note - All values in mg/1 except where, otherwise indicated 
**Formazxn Turbidity Units 



wT-^r^ 
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5 10 15 20 

Chtorophyll a concentration f,u.g/l) 



5 r- 



16. IRISH LAKE 







1 1 


m 






















77 


78 


79 

YmT 


80' 




81 





Qhterophylll a-S^ecehi disc curve. 



PtiVtoplankton cell ¥olyifi<es. 



Average values for water quality parameters 



Secchi Chlorophyll Phytoplankton Phosphorus Chloride Hardness 
Year disc (mj a (ug/1) volume (mm.3/1) Total Soluble as CI as CaCQ' 



1977 T 
B 

1978 T 

B 



4.6 



0.631 



0.013 0.Q'03 
0.013 0.004 



1.0 
1..0 



92 

100 



1979 T 

B 


3.4 1.6 0.381 


0.013 
0.014 


0,.0Q3 1.2 m 
0.001 1.1 93 




Nitrogens 




pH Solids 


Year 


Free ammonia Kjeldahl Nitrite 


tjitrate 


(no units) Total Suspended 



0. 315 

0.340 



0.9 05 
0.785 



0.005 
. 006 



0.08 

Q.08 



8.13 
7.94 



19 79 T 


0.024 


0.45 


0.001 0.02 




8.58 1L2 


<5.0 


B 


0.033 


0.50 


0.001 0.01 




8.59 114 


<5.0 




Alkalinity 


Turbidity 










Year 


as CaCO 


FTU** 


Iron 


Calcium 


Sodiam 


Ma,gnBsiunt 



1977 



1978 



19 79 



T 


87.4 


B 


86.2 


T 
B 


— 


T 


85.5 


B 


8 5.9 



0.30 








~ 


~i.'^i 


— 


— 


0.05 


21.8 


0.73 


9 . 8 


. 07 


21.4 


. 47 


9.6 



♦Note - All values in rag/l except where otherwise indicated 
**Forrciazin Turbidity Onlts 
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7 - 



f ' 



5 - 



4 - 



3 '- 




j_j,Xi-j™J~jJ-j-j-a-j-J..xj.-J™LJ-^^ 



5 10 15 20 

Chlorophyll a concentration ing/i) 



,25 



5 r- 



^1 
§ 3 



17. ISAAC LAKi 



77 



78 79 

Year 



m 



m 



Chiorophyil a-Secchi disc curve. 



Phytopiankton oaii voJum«£. 



Averag e value s for warer q^jality parameters 



Year 



Secchi 
dib-c (m.) 



Chlorophyll 
a ( ug/i) 



Phytop lank ton 
volume (rom^/l) 



Phosphorus 
Total Soluble 



Chloride 
as 01 



Hardness 

as CaCO 



1977 



1977 
1978 
1979 



152 



19 7P 
1979 


1.7 1.7 0..574 
1.5 1.4 0.230' 


O'.Ol 
0.0'12 


0.001 2.9 


161 
170 




Nitrogens 




pH 


Solids 


Year 


Free ammonia Kjeldahl Nitrite 


Nitrate 


(no unito) Total 


Suspended 



0.045 
0.031 
0.020 



0.495 
0.525 
0.530 



0.005 


< 0.01 


0.002 


0^.01 


0.001 


O.Ql 



3.09 
8.36 
8.34 



1B6 
189 



2. '5 
5.0 



Year 



Alkalinity 
as CaCO 



Turbidity 
FTU** 



Iron 



Calcium 



Sodium 



Magnesium 



197 7 


129 


1973 


151 


19 7'^ 


154 



L.04 



0.06 


_,_. 


__ 


-_ 


0.05 


38.2 


1.1 


15.8 


0.08 


36.9 


1.5 


18.9 



*Note - All values in mg/1 except where otherwise indicated 
**Fonnazin Turbidity Units 



•w* ^ 
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18. McCULLOUGH LAKE 



1 — 



^^ 



Chlorophyll a concentration iVg-'li 



77 78 79 80 81 

rem 



Chlorophyll a-S€K:chi disc ourva, 



Phytoplfnlcton cell volum«^. 



Average values for water quality parameters 







Secchi Chlorophyll 


Ph 


/topla 


nkton 






Pho; 


sphorus 




Chloride 


Hardness 


Year 




disc (m) 


a 


(ug/1) 


vo 


.ume 


(mm^/ 


'1] 




Total 


Soluble 




as Cl 


as ;;aCO , 


19 77 


T 

B 


3.7 




^ 






0.501 












008 

Olfi 






001 

002 




3 
3 


& 
9 


-3— 

231.3 
221.3 


19 78 


T 


4.0 


1 


3 






0.487 












006 
009 






001 

002 




3. 

3 


4 

9 


231 
235 


1979 


T 
B 


3.6 


1 


8 






0.. 542 












005 
008 


0. 



002 
003 




3. 

3. 


6 

6 


238 
231 












Nitrog 


ens 














pH 
(no units) 






Solids 


Year 


1- reo .^ivirnonia 




Kje: 


Ldahl Nitrite 




Nitrate 




Total 


Suspended 


1977 


T 


J.;) 19 







318 





004 






0. 


40 








8.38 












B 


0'.028 




0. 


352 





.035 






0. 


55 








7.83 






•i««* 


'^"^ 


1978 


T 


0'.021 







279 





004 






0. 


47 








a. 33 












B 


0.021 







294 


0^ 


004 






0. 


68 








8.41 






260 


0,7 


1979 


T 


0.016 







26 





003 






0, 


53 








8,38 






2^9 


4.5 




B 


0.020 







26 





009 






0. 


63 








7.^2 






2 54 


4.7 






Alkalinity 




' 'Turbidity 






























Year 




as CaCO 






PTU** 






Iron 






Calcium 


Sodiuni 




Magnesium 


1977 


T 
B 


218. 3 
210.8 






«,-. 











038 
08C 








— , 






_.- 






■^.» 


1978 


T 


215 






1.18 






0. 


056 








52. 


7 




1. 


93 




24.1 




B 


215 






1 . 67 






0, 


09 








55. 







2. 


03 




i3.8 


19 79 


T 


224 












0. 


04 








53. 


4 




2. 







25.4 




B 


214 






,. 









13 








54. 


2 




2. 







23.1 



**FonTiazin Turbidity Onits 



J 



- 3Q - 




B 3 



m mmiLLMM 



_1L._, .J L 



77 



Chtorophylt £ concentration Cfjg/IJ 



78 T9 

Year 



80 SI 



Chlorophf II a-S«echl disc curve. 



PfiytoplanktOTs o^l ¥olum€Mi. 



Average valUf^s for water quality parameters 



Year 



Secehi 
disc (m) 



Chlorophyll 
a (ug/1) 



Phytoplankton 
volume (miii^/l) 



Phosphorus 
Total Soluble 



Chloride 
as CI 



Hardneso 

as CaCO. 



1977 T 
B 

1978 T 



1979 T 
B 


2.1 2.7 .378 


0.014 
0.029 


LO.OOl 

O'.OOS 


1.5 199 

2.0 196 




Nitrogens 




pH 
(no units) 


Solids 


Year 


Free ammonia Kjeldahl Nitrite 


Nitrate 


Total Suspended 



1977 T 
B 

1978 T 
B 

1979 T 
B 



0.013 
0«052 



0.19 
O'.SO 



LO.ooi 

0.001 



L0,01 
L0,01 



8.34 

7.76 



236 
227 



L5.0 

L5:'. 



Year 



Alkalinity 
as CaCO_ 



Turbidity 
FTU* * 



Iron 



Calcium 



Sodium 



MagnesiuiB 



1977 


T 
B 


— 


1978 


T 
B 


>r¥''r0- 


1979 


T 


188 




B 


184 



0.04 
0,08 



47.5 
47.2 



la 

1.4 



♦Note - All values in mg/1 except where otherwise indicated 
**Formazin Turbidity Units 



19. "7 
18,9 
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m. MILLER LAKf 



& 10' IS 20 26 

Chlbrophyll p ^ c&ncBotration iftg/l) 



M, 3 

I 



77 



78 79 

Ysar 



80 81 



Chlorophfll a-Secchi disc curve.. 



Phftoplanlctofi cell volum«. 



Average values fior wate r cjuality parameters 







Secchi 


L 


CI 


ilorophyll 


Y^ear 




disc 


(m) 




a (ug/1) 


1977 


T 
B 


2.6 






'mm 


19 78 


T 


2.,, 9 






M*.^ 


1979 


T 
B 


1.8 






1. 5 



Ph ytop Laiik ton 
volume {mn^/1) 



Phosphorus 
TO'tal" SO'luble 



Chloride 
as CI 



Hardness 
as c:aCO 



0. 592 
4.15J 
1..0'€6 



0.010 
0.013 
0.0-06 
O.OIQ 
0.010 
. 008 



0.003 
0.002 
0,001 
0.001 

0.002 
0.001 



1.28 
1.28 
1.6 

1.7 

1..4 
1.5 



155 
155 
19 2 
209 
165 
167 



Nitrogens 



Year Free ammonia Kjeldahl Nitrite Nitrate 



pH 
(no units) 



Solids 



Total Suspended 



1977 


t 





023 




B 





035 


1978 


T 





024 




B 





028 


1979 


T 





024 




B 





021 



0.401 

0.530 

0.400 

0.432 

0.50 

0.42 



0.001 
0.001 
0.003 
0.003 
0.001 
0.001 



0,022 

0.019 

0.06 

. 08 

0.01 

0.01 



8.43 
8.43 
8.60 

8.58 
S . 40 
8.41 



178 

178 

180 



i.i 

<5.0 
< 5.0 



Year 



Alkal inity 
as CaCO„ 



Turbidity 
FTU** 



Iron 



Calcium 



Sodium 



Magnesium 



19 77 


T 


140 




B 


141 


1978 


T 


149 




B 


148 


19 79 


T 


150 




B 


151 



1.20 
0.94 



0.038 

0.054 

0.04 

0.05 

0.03 

0.13 



90.6 

103.0 
34.8 
35.1 



•S..4 
9.9 
0.6 
0.6 



36,9 

42.0 
19.0 
19.2 



*Note - A.11 values in mg/1 except whexe otherwise indicated 
**Formazin Turbidity Units 
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21. iKjyilTAIIi LAICl 



I? 



Chlorophyil a concenrration i>g/l) 



fS. IS 



m, 



Cltiorophylt a-Seechi dise cyrve 



PhftoplaitUon call vMumai. 



Average value s for wate r cp.iality parameters 



Year 



Secchi 
disc (iti) 



ChifJi'Dphyll 
a (ug/1) 



Ph.v toplank ton 
volume (nm-"-'/l) 



Phosphorus 
Total Soluble 



Chloiride 
as CI 



Hardness 
as CaCO 



9= 



1^3 77 



U78 

1979 


1.7 1.4 2,471 

1.7 1.9 0.567 


0,010 0.002 2.2 im 
0.018 < 0.001 2.3 158 




Nitrogens 


pH Solids 


Year 


Free aminonia Kjeldahl Nitrite 


Nitrate (no units) Total Suspended 



1977 



1977 
1978 
1979 



1978 
1979 


0.038 
0.036 


0.574 
0.69 


0.003 0.04 
0,001 0.01 




8.41 177 
8.69 177 


,4,2 
'•5.0 


Year 


Alkalinity 
as CaCO,, 


'Turbidity 
FTU** 


Iron 


Calctura 


Sodium 


M.ag ne s ium 



fit 

137 



I.. 14 



0.04 
0.06 



39.5 
27.8 



Note - All values in mq/1 except where otherwise indicated 
^FomaEin Turbidity Units 



0.95 
1,4 



16.8 
21.5 



' "It « W' 
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5 10 15 20 

Ghloropliyll a concentratiQn f/jg/l) 



25 



i f- 



E 3 



22. SHEmARD ILAKE 



77 



.^ 



78 79 

¥«ar 



TO 



81 



ChtorophfH a-Secchi disc cunre^ 



Phftoplankton ceil voium^. 



Average values fox water gTaality parameters 



197 7 T 
B 

1978 T 
B 

19 79 T 
B 



Secchi Chlorophyll Phytoplankton Phosphorus Chloride Hardness 
Year disc (m) a (ug/1) volume (mm^/l) Total Soauble as CI as CaCO 



4.8 



l*f 



0.007 LO.OOl 
0.005 LO.OOl 



1.5 

1.5 



213 
200 



Nitrogens 



Year Free ajnmoxiia 'Kjeldahl^ Nitrite Nitrate 



pH 
(no units) 



Solids 



Total Suspended 



197 7 T 

B 

19 7 e T 

B 



19 ?9 T 


0.063 


D.43 


0.002 0.25 




8.15 


245 


L5,0 


B 


0.090 


0.58 


. 002 QAl 




8.26 


246 


L5.0 




Alkalinity 


Turbidity 












Yeax ■ 


as CaCO 


rru** 


Iron 


Calcium. 


Sodium 




Maqnesium 



1977 


T 
B 


■~^'m 


19 7 8 


T 

B 


— 


1979 


T 


1^5 




B 


181 



0.02 


42.8 


1.3 


25.7 


0.06 


35.0 


1.2 


27.2 



*Note - All values in rag, '1 except where otherwise indicated 
**Forr!iazin Turbidity Units 
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5 I— 



23. B^miMmu^ 



"1 



77 



GWoropfiflt a coneertt-aiion f|jg,/l} 



Year 



Chtefopiwfl *-i»e#if 'di^ crnvm. 



Pfi^pl^litan ^1 imivinw. 



Zweraqe values for water g-gality parameters 



Year 



Secchi 
disc (m) 



Chlorophyll 
a (ug/l) 



Phytoplankton 
voli,ime (itim^/i; 



Phosphoru s 

Total SoLublo 



Chloride 
as vCl 



Hardness 
as CaCO^ 



1977 


4.0 


1978 


2.2 


is 79 


1.7 



0,-9 
4.1 



0.681 
0.681 
1.687 



0.013 0.003 
0.008 0.002 
0,008 0.002 



1.0 
0.7 
1.0 



1S2 



Hitrogens 



Year _ _ Free ammonia Kjeldahl Nitrite __ nitrate 



(no units) 



Solids 



_TQtal Sus^nded 



1977 
1978 
19 79 



0,018 
0.055 
0.022 



0.583 
0,.490 

0.560 



0.002 
0.002 
0.001 



0.01 

0.02 
0.01 



1.7 



8.53 



192 
170 



28.5 
5.0 



Year 



Alkalinity 
as CaCO, 



Turbidity 
PTU* * 



Iron 



Calciim 



SodLura 



Magnesimn 



1977 
19 7 S 
1979 



130.5 



133 



0,85 



0.025 


— 


— 


.^. 


0.02 


31.0 


0.4 


19.7 


0.06 


24.1 


0.5 


22.3 



■•■Note - All values In r'sg/l excsjpt where otherwise indicated 
**Foj:Tna2ia I'^arbiditv Units 



35 - 



7 - 



6 - 



S - 



3 - 



1 - 




24. SILVER LAICi 



5 I- 



= 3 



i m m m m 

OWorop-hytl §_ concentration fpg/l) 



f 1 



?? fi ?1 80 

tsar 



Cilorophyli a-Secchi disc curv«:. 



OI%m*4^«»«ll<'aHk'1^4»%V« J«iaI'1< I III ■■III !■ ■ 

rriyiopiariiwori ceii voiuimipii*. 



Average values for water quality parameters 



Year 


Secchi Chlorophyll 
disc (m) a (ug/l) 


Phytop] 

volume 


.ankton 
(mm3/l) 




Phosphorus 
Total Soluble 


Chi 
as 


oride 

CI 


Hardness 
as CaCO^ 


1977 
1978 
19 79 


1.7 

1.5 


1 
1 


2 
9 


0.265 

0.632 
0.725 






0.016 
0.014 
0.013 


< 0.001 
0.002 
0.001 


2. 
2. 
2. 




4 


164 
168 








Sitro 


gens 










pH 

(no units) 






So L .Ids 


Year 


Free ammonia 




Kjeldahl 


Nitrite 




Nitrate 


Total 


Suspended 


19 77 
1978 
19 79 


0.025 

0.04 

0.041 




0.585 
0.554 
0.620 


0.001 
0.002 
0-001 




< 

< 



01 
01 
01 




8.36 
8.38 




194 

191 


2.0 
5.5 


Year 


Alkalinity 
as CaCO^ 




Turbidity 

FTU* * 




Iron 




Calcium Sodium 


Magnesium 


1977 

1978 

19 79 


... .... ., . . J, 

135 

164 
142 




1.19 









09 

13 
08 




41 
38 


3 0. 
1, 


8 

1 




15.0 
17.7 



*Note - All values in mg/1 except where otherwise indicated 
**Fonniazin Turbidity Units 
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7 -- 
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5 - 



I ' - 



CO 3 _ 



7-4 ?e 




5 10 IS 20 25 

Chlafo^phyll a doncenfration (pig/i) 



25. SKY LAK£ 



77 78 79 80' 81 

Year 



Chlorophyll a-Secchi di»e curve 



PfijrtepianWten i»l,l ¥©Imiii««, 



Average values for water quality parameters 



Secchi Chlorophyll 
Year disc (m) a (ug/1) 



Phytoplankton Phosphorus Chloride Hardness 
yolumeJmmVl) _ Total Soluble _a_s CI as CaCO^ 



If 7? 


$,f 


mn 


i,f 


IfTS 


1,7 



1,9 
1.8 



0.285 
0.459 
0.519 



0'.0a4 O.O02 

0.016 0.00 6 
0.024 0,001 



2.6 

2.3 
2.8 



161 
169 



__NLtrQgens 



Year Free ammonia Kjeldahl Nitrite Nitrate 



pH 
(no units] 



Solids 



Total Suspended 



1977 

19 79 



Year 



0.025 
0.024 
0.016 



0.625 
0.495 
0.59 



0,001 
0.002 
0,001 



0.01 
0.01 
0.01 



8,47 

8. 38 

8.54 



186 
213 



Alkalinity 

as CaCO 
3— 



Turbidity 

FTU** 



Iron 



Calcium 



Sodium 



IJ 
5.0 



Magnesium 



1977 


147.9 


1978 


156 


1979 


158 



1-31 



0.067 

0.07 

0.07 



37.7 
J3.4 



1.1 
1.8 



*Note - All values in mg/I except where O'therwise indicated 
**Formazin Turbidity Units 



16.8 
20.8 



« 37 - 




5 t- 



S 3 



26. STOY UIKE 



w 



Cftlorophytl a ooncentraiion (^9/1] 



78 79 

Vear 



m 



CMmmphfti a-S«cchi disc cunre. 



PhytopiiKilctofi cslli volumes. 



Average values for watex quality par.ameters 



Year 



Secchi 
disc (m) 



Chlorophyll 
a (ug/1) 



Phytoplankton 
volume (mm^/l) 



Phosphorus 
Total Soluble 



Chloride 
as CI 



Hardness 
as CaCO. 



-a^ 



1977 


1.2 


1978 


1.8 


1979 


2.4 



1.45 
2.5. 



0.620' 
0.9 39 

0.69 5 



0.014 0.003 
0.011 O'.OOl 
0,009 0.001 



4.7 3 

4.7 

5.1 



110 
10)6 
120 



19 77 
1978 
1979 



Nitrogens 



Year Free ammonia Kjeldahl Nitrite HJtrate 



pH 
(n.O' units) 



Solids 



Total Suspended 



0.086 
0.139 
0.034 



0.76 

0.79 
0.61 



0. 002 
0.003 

0.001 



0.02 
. 04 
0.01 



8.45 
9.0 

8.50 



134 
145 



2 
5.0 



Year 



1977 
19 78 
1979 



Alkalinity 

as CaCO 
3— 



Turbidity 
FTU* * 



Iron 



Calcium 



Sodium 



99 

88 
100 



1.27 



0.05 
0.07 
0.08 



29.8 
30.6 



2.2 
2,7 



Magnesiv 



8.1 

10.6 



*Note - All values in mg/1 except where otherwise indicated 
**FOirTTiazin Turbidity Units 
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27. WiLOQX, LAICE 



5 r- 



4 _ 



JLi-i_Lj 1 .. 1 1 t I 1 I. 111! 



iJ_I_L 



5 10 15 20 

Chtorophyll ^ 'GO-ncentration (^g/f) 



25 



E 

£ 3 



1 — 



^ 



77 



78 79 

Year 



80 



81 



Chlorophyll a-Secchi disc curve. 



Phytoplankton ceil volumes. 



— — —— 


^ 


Seech i Chlorophyll 


Phi 


topi 


anktc 


ft 






Phos 


phorus 




Ch'l 


oride 




Hardness 


Year 




disc (m) 


a 


(uq/l) 


vol 


'oine 


(mui-V 


1) 




Total 


Soluble 




as 


CI 




as CaCO 


1977 


T 





























017 


0. 


005 




a. 









180 




B 


3 


;6 


.« 


mi 








4>^ 













018 


0. 


005 




6 









184 


19 78 


T 





























012 


0. 


002 




4, 


9 






13 3 




B 


4 





2 


9 








1.073 











.015 





002 




4 


9 






180 


1979 


T 

B 


2 


.9 


2 


.3 








1.120 












Oil 

.016 


0, 



001 
002 




4. 
4 


8 
9 






20 T 
2 LI 




T 












Nitrogens 
















pH 

(nO' units) 








Sol 


ids 


Year 


P] 


rae ammonia 




K]eldahl Nitrite 




Nitrate 


Total 


c 


^•uspended 


1977 


0.025 









365 


0, 


005 






0. 


I'O 








8.17 








_j_ 




— _ 




g 




0.025 









425 


0. 


007 






0. 


12 








8.16 














1978 


T 
B 




0,018 
0.018 










40 
426 



0. 


001 
002 






0. 
0. 


01 
01 








8,48 

8.49 








— 




— 


1979 


T 

B 




0.023 
0.021 










37 
.42 


0. 
0. 


001 
001 






0. 
0. 


oi 

01 








8.48 
8.45 








219 
218 




<5.0 
-.5.0 






Alkalinity 






Turbidity 


































Year 


T 




as CaCO^ 
166 






— 


FTU** 






Iron 








2alcium 


Sod 


lum 




Nlagnesiam 


197 7 








0. 


08 




























B 




170 














0. 


06 


























1978 


T 
B 




180 

180 








0.92 
1.10 






0. 



04 
04 








40. 
40 


5 
5 




^^ 










19.8 
19.2 


1979 


T 
R 




181 

181 








•« 






0, 



05 
09 








45. 
44 


3 




3. 


I 
J 








20. 4 
21.2 



*Note - Ail values in mg/1 except where otherwise indicated 
**ForTna;?;in Turbidity Units 
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.1 « 1i li 

Chterophyi! a conGentration (^g/j) 



25 



28. WILUAi^UyCE 



4 — 



' ■ ' 



JZIL^j — j. r 



n m la, .lo m 



GfiimmtihfU ar-SmccM 4imi cunm. 



riljiBOpiaflKXufi ^911 VOI'UIIIVn. 



Average values foe water quality parameters 

Secchi Chlorophyll Phytoplankton 
Year disc (m) a (ug/1) 



1977 T 
B 

1978 T 
B 

1979 T 



1977 T 
B 

1978 T 
B 

1979 T 
B 



Year 



1977 



1978 



19 79 



Phosphorus Chloride Hardness 
volume {mm^/D Total Soluble as CI as CaCO'^ 



2.1 



1,9 



fcl 



0:..Q75 
0»226 
Q'. 140 



O'.OOe 0.001 
0.016 0.002 



0,. 004 0,001 
0.007 0.001 



14 
14 



12.8 
12.8 



216 
■214 



lit 



Nitrogens 



pH 



Solids 



Year Free dmmonia Kjeldahl Nitrite Nitrate 



0.075 
0.07 



0.048 
0.050 



Alkalinity 
as CaCO_ 



0.42 




0,007 


0.46 

mm. 




. 006 


0.32 




0.003 


0,34 




0.003 


Turbidi 


ty 




FTU** 







0.31 

0,31 



0.17 
0.16 



(no units) Total Suspended 

8.28 
8.22 



31 

34 



253 
246 



< S. 

<5.Q 



Iron 



Calcium, 



Sodium 



Magnesium 



200 
201 



189 
190 



0.033 
0.063 



0.04 
0.05 



44.8 
45.3 



7,1 
7,4 



23.2 

23.9 



♦Note - A.11 values in mg/1 except where otherwise indicated 
**Formazin Turbidity Units 



L 
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*Tb=i3tDaDDaT3D?* 



